Abstract Purpose: To study the influence of Qianliexin capsule on quality of life, NIH-CPS Index, and 5-item version of the 15-item International Index of Erectile Function (IIEF-5) scores in patients with prostatitis complicated with erectile dysfunction (ED).
INTRODUCTION
Prostatitis is a common disease in the urinary surgery department. The main clinical symptoms are chronic pelvic pain and irritation in the urethra. The incidence of prostatitis has been on the increase in recent years. According to reports [1, 2] , the incidence of prostatitis of patients over 25 years old is up to 35 %. Pathological studies have demonstrated that in prostatitis, cell infiltration occurs after local inflammation, and it involves glandular tube and surrounding interstitial tissue [3] [4] [5] . Due to closeness of the prostate to vessels involved in penile erection, prostatitis is associated with congestion, edema, and dilated glandular duct. If the inflammation is not promptly controlled, it will spread to surrounding tissues and even the whole gland, producing prostatic hyperplasia, fibrosis and calcification, all of which adversely influence penile erection. Thus, prostatitis patients often experience varying degrees of erectile dysfunction.
In addition, the abnormal spermiation and mental stress caused by erectile dysfunction also aggravate symptoms of prostatitis, making recovery difficult [6, 7] . It is believed that Qianliexin capsule, as a bloodregulating recipe, can activate blood to resolve stasis, removing heat and dampness, all of which are beneficial to the recovery of prostatitis patients with ED [8] . However, there are no studies so far on the influence of this capsule on QOL-BREF, NIH-CPSI and IIEF-5. The present study investigated the effect of Qianliexin capsule treatment on QOL-BREF, NIH-CPSI and IIEF-5 of prostatitis patients with ED.
EXPERIMENTAL Patient profile
A total of 128 patients with prostatitis complicated with ED treated from November 2015 to December 2017 were selected as study subjects. There were two groups (64 patients per group) based on the method of treatment used: study and control groups. The study group patients were aged from 20 to 60 years (mean age = 34.2 years), with disease course ranging from 5 to 62 months (mean disease course = 15.3 months). Patients in the control group were within the age range of 21 -59 years (mean age = 33.7 years), with disease course of 5 to 59 months. Approval for the study was received from the Ethical Committee of Urinary Department of Xuanwu Hospital, Capital Medical University (approval no. 20188723), and complied with the guidelines of Declaration of Helsinki promulgated in 1964 as amended in 1996 [9] .
Inclusion criteria
The following patients were included: patients who met the diagnostic criteria of prostatitis and ED; patients whose ages were from 23 to 52 years; and patients who had normal sex life over 6 months before the treatment. Other included patients were those with normal liver function; patients who signed informed consent with their family members, and patients whose conditions were not accompanied with stones in ureters and urinary bladder.
Exclusion criteria
Patients who had severe mental diseases, and those whose ages were less than 23 years or over 52 years, as well as patients with malformation or stenosis in urinary tract were excluded. Other excluded patients included those with incomplete hospital data, and patients who had benign prostatic hypertrophy. Age and disease course in the two groups were comparable (p > 0.05).
Diagnostic criteria

Prostatitis
The clinical symptoms were lower urinary tract symptoms such as odynuria, frequent micturition, urgent urination and scorching heat in urinary tract; inflammatory or pain symptoms such as pain in perineum, bearing-down and distending lumbosacral pain, and white secretion in urinary tract. The second set of symptoms were based on palpation texture of prostate: tenderness, inflammatory nodes, full gland bod and even textures in hardness. The third set of symptoms involved results from EPS microscopic examination: decreased lecithin bodies or their complete disappearance, and WB ≥ 10/HP. Patients who met any of the features listed in these three diagnostic criteria were diagnosed with prostatitis.
Erectile dysfunction (ED)
IIEF-5 score less than 22 points was diagnosed as ED. Furthermore, IIEF-5 with 12 -21 points was classified as mild, IIEF-5 with 8 to 11 points was categorized as moderate, while IIEF-5 with 5 to 7 points was taken as severe.
Criteria for treatment effectiveness
The therapeutic effects were classified into three grades: recovery, effective and ineffective. If the symptoms of prostatitis completely disappeared and IIEF-5 score was over 22 points, recovery was implied; effective referred to 25 -50 % decreases in IIEF-5 score, while NIH-CPSI less than 25 % and IEF-5 score below 25 % meant ineffective.
The total effectiveness = [(recovery score + effective score)/ total score] × 100 %.
Treatment plan
Patients in two groups were given advice and guidance on living habits, as well as routine treatment with antibody and α1 receptor antagonist. The control group was given levofloxacin (Shangyu Xinjing Pharmaceutical Co., Ltd, SFDA, approval number H20103650) at a dose of 0.2 g twice daily for 4 -6 consecutive weeks, and 2 mg hytrin (Shanghai Yanan Pharmaceutical Co., Ltd, SFDA approval number H20103431) once every night for 2 consecutive months. Both treatments were given via the oral route. The study group was given 2 g of Qainliexin capsule (Jinan Hongjitang Co., Ltd, SFDA approval number Z10950010) thrice daily for 2 consecutive months.
Enzyme-linked immunosorbent assay
After suppressing sensual passion, the external orifice of the urethra was disinfected, and 1 ml of prostatic fluid was collected after massage and then preserved at -80 ℃ prior to use. Doubleantibody sandwich avidinbiotincomplex-enzymes linked immunosorbent assay (ABC-ELISA) was used for the assay of IFN-γ and IL-8 levels in prostatic fluid. One drop of prostatic fluid was smeared on a slide and subjected to routine examination for WBC number and lecithin body number.
Questionnaire assessment
After 2 months of treatment, questionnaire methods and QOL-BREF were used to assess psychological health and life quality of patients in both groups. The assessments covered four aspects of social relationships, psychology, environment and physiology.
Therapeutic indices
The indices used were therapeutic effects and adverse reactions, NIH-CPSI scores, IIEF-5 scores, and QOL-BREF scores, WBC number, lecithin body number, IFN-γ and IL-8 levels, and correlation between NIH-CPSI scores and IIEF-5 scores of ED patients in both groups. All of these indices are the common ones used to evaluate the therapeutic effects.
Statistical analysis
Independent sample t-test was used for comparing NIH-CPSI, IIEF-5 and QOL-BREF scores, as well as WBC, lecithin body number, and IFN-γ and IL-8 levels in prostatic fluid. Chi square test was used to compare therapeutic effects and adverse reactions between the two groups, while correlation analysis was done using Person relevance. All analyses were done with SPSS version 22.0. Values of p < 0.05 were considered statistically significant.
RESULTS
Therapeutic outcomes
As shown in Table 1 , there were 2 recovery cases (3.13 %), 11 effective cases (17.19 %), and 51 ineffective cases (79.69 %) in the control group, accounting for 13 total effective cases (20.31 %). In the study group, there were 14 recovery cases (21.88 %), 34 effective cases (53.13 %), and 16 ineffective cases (25 %), resulting in 48 total effective cases (75 %). The total effectiveness in the study group was superior to that of the control group (p < 0.05).
IIEf-5 and NIH-CPSI scores of patients
Before treatment, the NIH-CPSI and IIEF-5 scores in both groups were comparable. However, after 2 months of treatment, NIH-CPSI scores were lower in the two groups than corresponding scores before treatment, but NIH-CPSI score in the study group was significantly less, relative to control value (p < 0.05; Table 2 ). Moreover, study group IIEF-5 score increased significantly post-treatment (p < 0.05). 
QOL-BREF scores of patients
WBC count and lecithin body number
Before treatment, WBC count and number of lecithin bodies of patients in both groups were comparable (p > 0.05). However, after 2 months of treatment, WBC counts were significantly in both groups, but was lower in the study group than in controls (p < 0.05). Lecithin body numbers in two groups increased significantly increased post-treatment, but was more in the study group than in control group (p < 0.05), as shown in Table 4 . Table 5 shows that pre-treatment, the levels of IFN-γ and IL-8 in both groups were similar (p > 0.05). Two months after treatment, IFN-γ and IL-8 levels in two groups significantly decreased, but they were lower in the study group than in controls (p < 0.05).
IFN-γ and IL-8 levels of patients
Adverse reactions
In the control group, there were 7 cases of vertigo (10.94 %), 8 cases of dry stool (12.5 %), 6 cases of diarrhea (9.38 %), and 9 cases of vomiting (14.06 %), resulting in a total of 30 adverse reactions (46.88 %) in the control group (Table 6 ). There were 3 cases of vertigo (4.69 %), 2 cases of dry stool (3.13 %), 1 case of diarrhea (1.56 %), and 4 cases of vomiting (6.25 %), accounting for a total of 10 adverse reactions (15.63 %). The adverse reactions in the study group (15.63 %) was much lower than that in the control group (46.88 %, p < 0.05). 
Analysis of relationship between IIEF-5 and NIH-CPSI scores
The results of overall correlation analysis of the 128 ED cases revealed that NIH-CPSI scores were negatively correlated with IIEF-5 scores (r = -0.612, p < 0.001; Figure 1 ).
Figure 1: Correlation between NIH-CPSI and IIEF-5 scores
DISCUSSION
The etiology of prostatitis is multi-factorial and the mechanism is complicated. Pathogen infection, oxidative stress, abnormal immunoreaction, psychological factor, and lower urinary tract epithelial dysfunction are predisposing factors to prostatitis [10, 11] . However, it is believed that the main pathogenic factor is pathogen infection due to Pseudomonas and Escherichia coli [12] . Pathogens invade the prostate gland through the urine, thereby inducing infection. This can lead to complicated and variable symptoms such as urinary infection, ED and infertility. Antibacterial drugs are the drugs of first choice in the treatment of prostatitis with ED caused by pathogen infection [5] .
Studies have reported that Qainliexin capsule, a Chinese herbal preparation, can promote the levels of testicular hormones and boost secretion of the prostate gland by softening fibrosis tissue, and nourishing yin and replenishing kidney [13, 14] . The capsule can relieve swelling and pain, clear heat, promote diuresis, and prevent and treat prostate hypertrophy, thereby significantly ameliorating prostatitis with ED. [15] It has been shown that Qianliexin capsule produces better curative effect in prostatitis patients than the same dose carbostyril, and it also produces less adverse reactions. Thus, investigating the effect of Qianliexin capsule on prostatitis patients with ED can provide a new direction for the treatment of this disease while enhancing the prognosis of patients.
Qianliexin capsule is composed of Flos carthami (Honghua), Radix paeoniae rubra (Chishao), Commiphora (Moyao), radix Salviae miltiorrhiza (Danshen) and Hirsute shiny Bugleweed (Zelan). This herbal combination can activate the blood and resolve stasis, promote testosterone hormone level, enhance secretion of the prostate gland, and clear heat and relieve strangury. Qianliexin capsule can relieve inflammation, and prevent and treat prostate hypertrophy caused by testosterone propionate. Multiple clinical studies have shown that treatment of ED patients with Qianliexin capsule results in good compliance and significant effects. The capsule has been shown to exert anti-inflammatory effects in chronic prostatitis patients through its influence on levels of inflammatory cytokines in WBC and neutrophils [16] . Clinical trials have revealed that Qianliexin capsule is well tolerated, and can restore prostate function in IIIA prostatitis patients and improve sperm activity [17] .
The results obtained in this investigation showed that NIH-CPSI, IIEF-5 and QOL-BREF scores in the study group were significantly enhanced by treatment with Qianliexin capsule. In addition, the capsule produced low adverse reactions, which is basically consistent with previous studies [16, 17] . It also improved the life quality of patients and the effects were better than those produced in the routine treatment group. Integrative correlation analysis showed that NIH-CPSI scores were negatively associated with IIEF-5. The NIH-CPSI scores of patients decreased with increase in IIEF-5 scores, which shows a negative correlation between NIH-CPSI scores and IIEF-5.
There are many research efforts based on the application of Qainliexin capsule as therapy for prostatitis with ED, but only few have focused on its influence on WBC count, lecithin body number, and IFN-γ and IL-8 levels in prostatic fluid. The WBCs are also called immune cells, and they consist of eosinophils, basophilic granulocytes and neutrophils. They prevent diseases by functioning as phagocytes. They surround and engulf invading pathogenic bacteria in the seminal vesicle, seminiferous duct, epididymis and testis. Therefore, an increase in WBC number denotes increase in inflammation. The WBC count of a healthy adult is 4.0 -10.0 × 10 9 /L, and it increases rapidly when chronic or acute tissue infections occur. The WBC count is positively correlated with the degree of infection. Lecithin bodies are the normal components of prostatic fluid in young men; their levels can indicate the state of prostatic function. Decreases in lecithin body may reflect various degrees of sexual dysfunction in males. Studies have shown that lecithin body is an index of severity of prostatitis and sexual function [18] .
In the present study, Qianliexian capsule decreased the WBC count and increased number of lecithin bodies in ED patients, suggesting that the capsule can improve prostatic function and reduce infection. The occurrence of disease is related to immunity.
The Th1 cytokine, IFN-γ, participates in immune regulation: it induces multiple antigen presentation and cellular expression of MHC-I/II molecule, and it enhances the secretion of IL-1, tumor necrosis factor (TNF), IL-6 and IL-8. Thus, it boosts inflammatory reactions. In addition, IFN-γ increases the Th1/Th2 ratio. Studies have demonstrated that IL-8 level is closely related to acute infection, immune regulation and occurrence of tumors [19, 20] . In this study, IFN-γ and IL-8 levels of the patients were significantly decreased, relative to their levels before treatment, but after treatment, lower values were seen in the study group, relative to the controls. This indicates that Qianliexin capsule can be used to control inflammation in prostatitis patients with ED.
CONCLUSION
The results obtained in this study reveal that Qianliexin capsule can improve quality of life of patients with prostatitis complicated with ED. In addition, the results indicate that the use of Qianliexin capsule improves NIH-CPSI and IIEF-5 scores, increases lecithin body number in EPS, decreases WBC count of EPS, and reduces IFN-γ and IL-8 levels in these patients. The treatment is also associated with a high degree of safety.
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